Effects of Learner, Teacher, and Designer Roles on Learning with Educational and Multimedia Technology by Novak, Kyrsten (Author) et al.
  
 
Effects of Learner, Teacher, and Designer Roles on Learning with Educational and 
Multimedia Technology 
 
by 
 
Kyrsten Novak 
 
 
 
 
 
A Thesis Presented in Partial Fulfillment 
of the Requirements for the Degree 
Master of Science 
 
 
 
 
 
 
 
 
Approved March 2018 by the 
Graduate Supervisory Committee: 
 
Rod Roscoe, Chair 
Russell Branaghan 
Scotty Craig 
 
 
 
 
 
 
 
ARIZONA STATE UNIVERSITY 
 
May 2018
 i 
 
ABSTRACT 
 
Multimedia educational technologies have increased their presence in traditional 
and online classrooms over the course of the previous decade. These tools hold value and 
can promote positive learning outcomes but are reliant on students’ degree of cognitive 
engagement and self-regulation. When students are not cognitively engaged or have low 
self-regulation capabilities, their interaction with the technology becomes less impactful 
because of decreased learning outcomes. Building or altering technologies to cognitively 
engage students is costly and timely; the present study investigates if introducing higher 
agency roles, to change the role of the student, increases learning outcomes. Specifically, 
this study investigates if higher agency roles of a designer or teacher enhances cognitive 
engagement and improves learning when compared to the conventional role of a learner. 
Improved learning outcomes were observed from the pretest to posttest for the learner, 
designer, and teacher role. Participants engaged with higher agency roles did not 
demonstrate more growth from pretest to posttest when compared to the control group, 
but participants in the teacher role outperformed those in the designer role. Additionally, 
reading ability did not impact learning gains across groups. While students who engaged 
with higher agency roles did not achieve greater learning outcomes than students in the 
control group, results indicate a learning effect across groups. Results of this study 
suggest that it was underpowered. Further research is needed to determine the extent of 
the impact that higher agency roles have on learning outcomes. 
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CHAPTER 1 
INTRODUCTION 
Across the globe, educational technologies are enhancing traditional classrooms 
and online education programs for grade school through higher education. In 2015, 
roughly 5.8 million students were enrolled in at least one distance learning course (Online 
Learning Consortium, 2015). This domain, as well as other educational technologies such 
as integrated learning systems, computer assisted instruction (Cheung & Slavin, 2011), 
and intelligent tutoring systems (Kulik & Fletcher, 2016; Ma, Adescope, Nesbit, & Liu, 
2014) provide students with a nontraditional approach to learning.  These multimedia 
educational technologies can serve as independent formats for learners to gain new 
knowledge and grow in expertise.  
Educational technologies such as multimedia instructional materials present 
information through various methods such as through words (printed or spoken) and 
pictures (static images or videos) (Clark & Mayer, 2016; Mayer, 2008). These 
educational technologies most often deliver information for tutorials, procedures, 
strategies, and formative feedback (Roscoe, Jacovina, Harry, Russell, & McNamara, 
2015) and can often be found in distance learning courses, classroom environments, and 
within professional settings. Educational technologies, like intelligent tutoring systems, 
are used to teach numerous domains (Verdú et al., 2017; Wolfe et al., 2014) and seek to 
enhance cognition for learners of various cognitive levels (González-Calero, Arnau, Puig, 
& Arevalillo-Herráez, 2015; Wijekumar, Meyer, Lei, Hernandez, & August, 2017).  
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Unfortunately, enhanced cognitive engagement is not always achieved when 
students use a multimedia educational technology. This is because not all learners 
implement self-regulation or metacognitive strategies to be successful in this 
environment. However, a lack of cognitive engagement is not always at the fault of the 
learner and can be caused by the technology itself. 
The present study investigates the manipulation of student interactions with an 
intelligent tutoring system through higher agency roles. Higher agency roles may 
encourage deeper cognitive engagement by promoting self-regulation and leading to 
greater learning gains for students interacting with these environments. 
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CHAPTER 2 
BACKGROUND LITERATURE 
 
Effective Learning with Educational Technology 
All forms of educational technologies share one commonality, they require 
cognitive engagement for students to be successful (Chi & Wylie, 2014). One aspect of 
cognitive engagement is self-regulated learning, which refers to the ability to manage 
one’s thoughts, feelings, and behaviors to achieve a learning goal (Duffy & Azevedo, 
2015; Moos, 2014; Zimmerman, 1990). To achieve a learning goal, students must apply 
procedural knowledge, the ability to strategize and create procedures, and metacognitive 
strategies, like monitoring, planning, and evaluating one’s learning. They must also 
recognize external and internal influences on their performance (Schraw & Moshman, 
1995). Students who demonstrate cognitive engagement, regardless of environment, 
maximize their learning potential and achieve greater learning outcomes than their 
counterparts (Azevedo, 2005).  
A learner’s characteristics, such as their self-regulated learning skills, 
metacognitive strategies, and achievement goals (Diseth & Kobbeltvedt, 2010), are key 
assets to students’ success. Students must be aware and engage these various components 
when interacting in a multimedia environment because these environments tend to be 
open-ended, information-rich, non-linear (Duffy & Azevedo, 2015), and self-paced. 
Learners must decide which information to pay attention to, in what order, and for how 
long (Duffy & Azevedo, 2015). Therefore, much of the responsibility for understanding 
presented information falls on the learner’s ability to engage. 
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Students who demonstrate high levels of self-regulation and metacognition will 
thrive in multimedia environments. This is because these students partake in constructive 
learning and obtain high levels of cognitive engagement. Constructive learning behaviors 
are achieved through knowledge integration, enhancement of mental models, and 
interpretation of new concepts (Chi, 2009; Chi & Wylie, 2014). Here, students express 
their knowledge with others, create opportunities for feedback, gain new knowledge, and 
innovate. This mode of engagement can distinctly enhance learning.  
Learners who engage in constructive behaviors ask questions and can reason; they 
also generate explanations for new concepts, rationalize, and justify their thoughts (Chi & 
Wylie, 2014). In addition to constructive behaviors, students demonstrate common self-
regulated behavioral attributes; they are metacognitively, behaviorally, and 
motivationally active participants in their learning (Zimmerman, 1990; Azevedo & 
Witherspoon, 2009). Self-regulated learners are more likely to engage successfully with 
educational technologies and acquire new information because of their ability to apply 
the required skills to the demands and challenges of the system, such as attending to 
videos, self-monitoring (Winters, Greene, & Costich, 2008), and interacting with an 
avatar. 
 Learning with multimedia educational technology requires cognitive engagement 
and self-regulation. The use of self-regulated learning to promote learning outcomes has 
been proven effective (Azevedo, 2005; Taub, Azevedo, Bouchet, & Khosravifar, 2014) 
and has been investigated as a strategy of success in educational technologies (Azevedo, 
2005), such as intelligent tutoring systems. Intelligent tutoring systems are a subset of 
educational technologies that can promote cognitive engagement through self-regulation 
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by issuing students feedback, and prompting cues that require critical thinking, analysis, 
and problem solving (Schraw, Crippen, & Hartley, 2006). However, students with low 
self-regulation may continue to be disengaged with the system because of their limited 
ability to engage beyond the presented information at a constructive level. 
 For learners to gain and master information within these multimedia educational 
environments they must be cognitively engaged and use self-regulated learning strategies. 
Self-regulated learners are actively engaged, efficiently manage their own learning, set 
and manage purposeful learning goals, track progress (Azevedo & Witherspoon, 2009; 
Graesser & McNamara, 2010), and engage in constructive behaviors. Intelligent tutoring 
systems can be developed to encourage cognitive engagement through various features, 
like providing feedback. If an educational technology is developed to promote cognitive 
engagement and the student is a self-regulated learner, learning gains will be achieved; 
but not all learners are self-regulated learners, and not all systems are developed to 
promote cognitive engagement. 
Challenges in Learning with Technology  
Multimedia educational technologies provide unique experiences for students to 
acquire new information. These environments can be rich with content and built to 
promote engagement and interaction from the learner, they do not guarantee positive 
learning outcomes. A student’s participation with a learning technology does not portend 
a learner will obtain and master new domain knowledge.  
The challenges that arise in learning with educational technologies is that not all 
learners demonstrate the high self-regulated learning or metacognitive strategies 
necessary to be successful in this environment. Students who do not possess these 
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strategies struggle to attend to the demands of multimedia learning environments and 
frequently become passive learners. Passive learners submit to the limited value the 
environments offer because they are unable to apply skills, like monitoring learning and 
evaluating comprehension, independently (Chi & Wylie, 2014). For learning gains to be 
achieved, learners must move beyond passive engagement and participate in constructive 
engagement.  
Unfortunately, the inability to apply self-regulatory and metacognitive strategies 
is not solely the fault of the learner, but may also be a flaw of the technology. 
Educational technologies are often designed to provide freedom to the learner, so they 
can progress at their own pace, evaluate learning, and set goals. However, increasing the 
learner’s control over their progress and intake of information, a method common in 
intelligent tutoring systems, can be detrimental to students who do not possess self-
regulated learning and metacognitive strategies (Azevedo & Witherspoon, 2009). This 
lack of learning outcomes due to cognitive disengagement is a combination of the 
learner’s self-regulation abilities and the multimedia educational technology. While 
technologies are not designed with the intention to fail students, developers do not always 
consider the self-regulation and metacognitive skill sets the learners engaging with the 
system may or may not have.  
Furthermore, educational technology companies may also be misinformed by 
student engagement data because of the lack of cohesion of the definitions and 
measurements of engagement in multimedia (Henrie, Halverson, & Graham, 2015). 
Often, engagement in multimedia educational technologies is identified via student 
behaviors, like logging into a system, pausing content, or through self-reports (Gobert, 
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Baker, & Wixon, 2015). While students appear to be engaging with the system, it is 
unclear if this is behavioral engagement or cognitive engagement. Furthermore, students 
have identified strategies to “game the system” to succeed in a course, rather than 
engaging in deep thinking through the content (Baker, Corbett, Koedinger, & Wagnere, 
2004); because student engagement involves exercising agency, and taking intentional 
actions toward learning (Kahn, 2014; Kahn, Everington, Kelm, Reid, & Watkins, 2017), 
students with low self-regulation may be more likely to engage in these negative 
behavioral activities.  
 When educational technologies provide students with systems that allow students 
to progress without learning by “gaming the system”, participating in off-task behavior, 
or engaging in player transformation (transforming a learning task into an unintended 
task, like a game), they are promoting passive engagement. Passive engagement limits 
students learning gains and students who engage at this level will gain minimal 
understanding of content and are likely to fail when required to apply new knowledge in 
different settings (Chi & Wylie, 2014).  
Multimedia educational technologies are adaptive to various content areas, 
environments, and ages, but require cognitive engagement for learners to be successful. 
Self-regulation and metacognition are necessary for learners to thrive in multimedia 
educational environment, yet not all learners possess the appropriate strategies, and not 
all technologies promote activating these strategies. Students have deduced the ability to 
“game the system” and navigate educational technologies without gaining new 
knowledge. These circumstances have caused students to become passive learners, 
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leaving them cognitively disengaged with the system and with limited growth of 
knowledge. 
Higher Agency Roles for Learning with Educational Technologies  
Cognitive engagement is required for students to learn when interacting with 
educational technologies, but not all students possess the skills necessary and not all 
technologies promote engagement. A possible solution to this problem is to engage 
students in higher agency roles that promote cognitive engagement and self-regulation.  
Approaches to learning impact a student’s level of mastery of a subject. Duffy and 
Azevedo (2015) discuss two approaches students may take when learning to determine 
the purpose of a task. The first potential approach is the mastery-approach. If the learner 
views the purpose of the task to improve their understanding of a topic to develop 
competency (Elliot & McGregor, 2001), the learner may take on a mastery-approach 
where they will develop a plan that will allow them to acquire a deeper understanding of 
the content, elaborate on and evolve ideas, and focus on personal growth; demonstrating 
strategies or self-regulated learning and metacognition. The second approach is the 
performance-approach where a learner may focus on outperforming peers rather than 
improving their understanding of a topic. Students who adopt the performance-approach 
may focus on developing a plan that allows them to explore a variety of topics, ensuring a 
broader range of understanding (as opposed to depth) and may measure personal 
competence as compared to peers (Duffy & Azevedo, 2015).  
The approach a learner takes impacts their likelihood to follow instructions, 
respond to feedback, take notes, and follow rules (Duffy & Azevedo, 2015) imbedded in 
the multimedia learning technology. These instructions and rules often limit the learner’s 
 9 
ability to make choices, limiting agency (Lindgren & McDaniel, 2012; Martin, 2004) and 
the potential for higher learning outcomes. By manipulating the way students interact 
with technologies through higher agency roles, students may be more cognitively 
engaged and achieve higher learning gains. 
Agency. Self-regulated learning includes the process of goal setting, anticipating 
outcomes, and maintaining a level of self-efficacy. Perceived self-efficacy is a person’s 
belief about oneself and their ability to perform, extend efforts, and select courses to 
direct oneself to a desired outcome (Bandura, 1989; Shunk, 1990). The idea of directing 
oneself and identifying oneself as holding ownership, agency, over ones learning 
correlates to learner autonomy and learning outcomes (Mercer, 2011). Students partaking 
in learning technologies need to possess some level of agency to obtain learning gains. 
High levels of agency are promoted by offering freedom to the learner, offering higher 
levels of impact within the system, and offering a richer experience (Sawyer, Smith, 
Rowe, Azevedo, & Lester, 2017).  
Multimedia educational technology environments, such as intelligent tutoring 
systems, can promote strategies for self-regulated learning and metacognition (Graesser 
& McNamara, 2010) through adaptive technology, response-based feedback, scaffolding, 
and design intentions. With the ability to adapt educational technologies to promote 
learning gains, the one aspect that has yet to be adapted is the role of the learner. This 
role has remained unchanged from the traditional brick-and-mortar format, even though 
advances in educational technologies have occurred. It is the responsibility of the learner 
to obtain agency, implement self-regulated learning strategies, and metacognition, yet 
this challenges some. Adapting the role of the learner to reflect higher agency roles, such 
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as the role of a designer or teacher, may increase cognitive engagement and learning 
outcomes in multimedia educational technology environments.  
Designer Role. Design thinking requires a critical approach to problem solving; it 
is an analytical and creative process that requires individuals to create adequate and 
efficient solutions by generating, evaluating, and specifying concepts that meet societal 
needs (Dym, Agogino, Eris, Frey, & Leifer, 2005; Evans, McNiell, & Beakley, 1990; 
Razzouk & Shute, 2012). Design thinking encourages inquiry based and systematic 
thinking. Students must focus on understanding problems and propose solutions based on 
the “big picture” and real-world application (Dym et al., 2005; Razzouk & Shute, 2012). 
Dym et al. (2005) refers to the questioning through design thinking as an approach to 
thinking by Aristotle. The deep questioning and reasoning promoted by the design 
thinking process positively impacts learning performance and comprehension of material. 
This questioning requires efforts in reflecting on possibilities rather than factual 
solutions. Students must think about system dynamics and reason about uncertainty to 
propose the ideas and potential outcomes. The design thinking process and approach 
reflects common attributes of self-regulated learning. It demands solution-based thinking, 
the ability to reason, solve complex problems, and think critically (Razzouk & Shute, 
2012). 
 Design thinking requires theoretical and conceptual analysis, the assessment of 
clarity of concepts, evaluation of the hypothesis, assessment of consistency or 
inconsistency, and investigation of inferences (Machado & Silva, 2007). It promotes the 
mindset of understanding, analyzing, and presents new possibilities from what has 
already been discovered. According to Owen (2007), design thinkers focus on the 
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synthetic field application; fields that focus on inventing and making artifacts and 
systems that are necessary for the “real-world”; as opposed to a scientific mindset, which 
requires an analytical and symbolic/theoretical approach.  
 Design thinking promotes valuable learning experiences through necessary 
cognitive processes. It requires learners to think creatively, critically, and effectively 
through deductive, inductive, and abductive reasoning to solve problems (Dorst, 2011). 
The processes and strategies explored in design thinking coincide with those of self-
regulated learning (Broadbent & Poon, 2015). Considering the relationship between 
design thinking, self-regulation and learning, altering the role of the learner in multimedia 
educational technologies to that of a designer may improve students learning. 
Teacher Role. Teachers (for the arguments made in this paper, teacher also 
includes roles such as tutors and mentors) have a unique responsibility. When teachers 
learn, they are learning not only for themselves, but for those that they intend to teach. 
They must understand the content and pedagogy, and be prepared to integrate technology 
into their curriculum and practice (Herring, Koehler, & Mishra, 2017; Tondeur, van 
Braak, Ertmer, & Ottenbreit-Leftwich, 2017). Learning by teaching has been widely 
accepted in education and cognitive science research (Biswas, Leelawong, Schwartz, & 
Vye, 2005; Fiorella & Mayer, 2014; Roscoe, 2014) and used in various traditional 
educational technologies. This is because a teacher’s understanding of content increases 
as the responsibility for others growth of knowledge increases. Before a teacher can 
deliver content knowledge to a student, the teacher must comprehend and understand the 
material, reflect on the quality of prior and new knowledge (Biswas et al., 2005), and 
induce strategic processing. Strategic processing requires a learner to identify any 
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discrepancies between the desired outcome and their existing level of understanding. 
They must also signify the purpose for their actions and how they will meet this goal, act 
on the devised plan, and commit to the outcome (Alexander, Graham, & Harris, 1998). 
Goal setting and planning are directly related to self-regulated learning strategies, which 
in turn, correlate to higher learning outcomes.  
 Teaching also requires rehearsal and integration of new and prior knowledge to 
develop new ideas. It allows individuals to reflect on their own understanding and repair 
and identify misconceptions or gaps in existing knowledge. Reflective knowledge-
building is the interlaced process of knowledge construction and metacognition and is 
linked to better learning outcomes, fact recall, and understanding (Roscoe & Chi, 2008). 
Providing learners with a role that promotes strategic processing and reflective 
knowledge-building will enhance their ability to understand and master new content.  
Presenting students with the challenge to assume the role of a teacher is not a new 
concept and has previously been found to improve learning outcomes (Fiorella & Mayer, 
2014; Roscoe, 2014; Roscoe & Chi, 2007; 2008) because of the cognitive strategies this 
role promotes. Learning by teaching supports active, self-directed learning (Chi, Siler, 
Jeong, Yamauchi, & Hausmann, 2001) and helps students engage in constructive 
learning. Engaging in the role of a teacher has proven to be an effective way to achieve 
high levels of cognitive engagement and learning outcomes. Engaging in this role in a 
multimedia educational technology environment may prove to be more beneficial than 
that of a traditional learner. 
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Hypotheses 
Determining how agency impacts learning can offer insights into various ways to 
utilize multimedia educational technologies. Prior research suggests that learning by 
teaching, and learning by designing, have positive impacts on cognitive engagement and 
support self-regulated learning. The current study seeks to explore the degree of which 
higher agency roles impact learning outcomes in a previously developed software 
program. Specifically, this study investigates learning outcomes of students who interact 
with either a learner role, designer role, or teacher role when learning about cohesive 
writing strategies in multimedia videos. The first hypothesis is that students who 
participate in teacher role will have greater learning gains from pretest to posttest when 
compared to students who participate in the learner role. The second hypothesis is that 
students who participate in the designer role will have greater learning gains from pretest 
to posttest when compared to students who participate in the learner role. This is an 
exploratory study; findings will support the need for continued research regarding higher 
agency roles in learning.  
  
 14 
CHAPTER 3 
METHOD 
Experimental Design 
 This study was a between-subjects randomized 2 x 3 posttest design with a 
pretest. The pretest and posttest were the within-subjects variable, and condition as the 
between subjects variable. The condition variable had three levels: learner role, designer 
role, and teacher role. The learner role served as the control condition, and the designer 
and teacher role served as the experimental conditions. The pretest and posttest were 
identical and treated as a within-subjects dependent variable which all participants 
completed. All participants were administered the same measures in an exact sequence 
throughout the study. All materials were presented through Qualtrics, an online survey 
software. 
Participants 
Participants were undergraduate students (N = 51) from Arizona State University 
(ASU), enrolled in an introductory course on psychology and engineering. Students were 
recruited from the university subject-pool and received 1.5 credit hours toward a research 
credit requirement. It was mandatory that participants be at least 18 years of age. To 
assure participants could understand the task instructions and demands of the study, it 
was required that all participants speak and read fluent English: 56.9% reported speaking 
only English, and (43.1%) reported speaking English and at least one additional 
language. There were no additional exclusions for this study.  
The reported mean age of students was 22.75 (SD = 4.0), with 25.5% female. A 
variety of races and ethnicities were self-reported: Caucasian/White (45.1%), African-
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American (2%), Asian (13.7%), Hispanic (17.6%), Middle-Eastern (7.8%), Multiethnic 
(9.8%), or did not identify (3.9%).  
 The participant sample contained freshmen (35.3%), sophomores (27.5%), juniors 
(19.6%), and seniors (17.6%). Academic majors varied from the following: aviation 
(17.6%), business (5.9%), computing (27.5%), engineering (33.3%), graphics and design 
(5.9%), life sciences (2.0%), social sciences (5.9%), and undeclared/not stated (2.0%). 
Condition Assignment 
Participants were randomly assigned one of three conditions: learner role (n = 
18), designer role (n = 17), or teacher role (n = 16). Based on prior literature, the various 
roles were designed to determine if an adjustment to the learner’s perspective, when 
viewing a multimedia lesson, influenced learning outcomes. Participants were required to 
write an explanation of their task prior to beginning the video portion (Appendix F). 
Learner Role Condition. Participants were directed to review and study the 
multimedia educational videos with the intent to learn about cohesion and writing. 
Participants were allowed 30 minutes to view the videos and take notes in the provided 
on-screen text box. The videos could be paused. Instructions for note taking included 
guidance to “study” the videos, to “take notes for learning the information,” and that 
“good notes include valuable ideas and concepts.” This condition was specifically about 
learning the material, studying, and taking notes on the presented content.  
Designer Role Condition. Participants were asked to view the multimedia 
educational videos about cohesion and writing from the perspective of a designer. They 
were instructed to think about ways to “redesign them for college students” and were 
allowed 30 minutes to view the videos and take notes in the provided on-screen text box. 
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The videos could be paused. Instructions for the design condition included taking notes to 
“evaluate and improve the videos” and to make them “more useful for college students.” 
Guidance for note taking informed students that “good designs include ideas for making 
materials more functional, usable, and engaging.” Participants were told that they would 
not be personally implementing the suggested programming or lesson adjustments during 
the session. 
Teacher Role Condition. Participants were asked to view the videos from the 
perspective of a teacher and to focus on planning a lesson to “teach college students 
about cohesion and writing.” Participants were allowed 30 minutes to view the videos 
and take notes in the provided on-screen text box. The videos could be paused. 
Information for taking notes in the teacher condition suggested that students take notes 
for “planning a lesson that explains and demonstrates the information to college 
students,” and that “good lessons plans include clear learning goals and teaching tactics.” 
Participants were told that they would not be personally teaching the lesson during the 
session. 
Materials 
Consent. Participants were required to provide consent prior to beginning the 
session via an on-screen information form. The consent form described the study, 
confidentiality, and voluntary information release (Appendix A). Upon providing 
consent, participants received a unique identification code to enter system to begin the 
session. 
Demographics. Participants completed a brief survey regarding gender, year of 
birth, race/ethnicity, extracurricular involvement, languages, and year in school. 
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Participants also signified any prior experiences with teaching/tutoring and/or software 
development (Appendix B). 
Reading Comprehension. Student comprehension abilities were assessed 
through the Gates-MacGinitie (4th ed.) Reading Test (GMRT, Form S) level 10/12 
(MacGinitie & MacGinitie, 1989); a nationally recognized tool that is used to assess 
students’ levels of reading comprehension. The GMRT is developmentally appropriate 
for all levels of readers (Houghton Mifflin Harcourt, n.d.) and is easily scored and 
analyzed using statistical software. The GMRT provides students with 11 short passages 
and 48 multiple-choice questions to assess comprehension. Each passage contains two to 
six questions which measure various depths of understanding. Participants had a 
minimum of ten minutes and a maximum of 20 minutes to complete the test. Participants 
do not have access to their score. 
 Knowledge Test. Students completed a pretest to assess their current knowledge 
of the concept and application of cohesion in writing. The pretest has been adopted from 
the ongoing university study, where it was analyzed, reviewed, and accepted as an 
adequate form of measurement. The questions appeared as follows: 
• Please carefully define the concept of cohesion. What is cohesion? How is 
writing that is “cohesive” different from writing that is “not cohesive?” 
• Please carefully explain how cohesion affects the quality of writing. Why does 
cohesion improve writing quality? Why does a lack of cohesion decrease 
writing quality? 
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• Please carefully describe strategies that writers could use to make their 
writing cohesive. What are a variety of ways that writers can build cohesion, 
and how do they work? 
• In the past, how have you checked your own writing to make sure it was 
cohesive? 
After students completed the pretest, they advanced to the learning materials. 
Immediately following the final video, students completed a posttest, identical to the 
pretest. This one group pretest-posttest design assured that growth measurements could 
be obtained. 
Learning Materials. Participants studied the topic of cohesion in writing by 
watching videos acquired from the Writing Pal tutoring system (Crossley, Allen, & 
McNamara, 2016; Roscoe, Allen, Weston, Crossley, & McNamara, 2014). Students 
focused on topics to understand cohesion, the effects of cohesion on writing quality, and 
strategies to build cohesion when writing. Each video featured a single agent that 
introduced participants to the topic of cohesion throughout four lessons; Overview, 
Signpost Strategy, Connectives Strategy, and Threading Strategy (Appendix D). In total, 
there were three different characters. Each agent had a specific character voice that was 
computer generated but was not detractive to learning. The lessons were segmented by 
topic and provided explanations and examples. The videos were self-paced; students 
could pause, play, fast-forward, and rewind the videos. The duration of each of the four 
videos were three to five minutes. 
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Task Notes. An on-screen space was provided for students to take notes while 
learning (Appendix D). Notes will provide insights on students’ thought processes and 
reasoning and are available for later analysis. 
 Attitude Survey. At the end of the study, participants completed a feedback 
survey to provide subjective impressions of their task and the videos (Appendix E). 
Students were asked to rate the overall quality of their notes and the educational 
multimedia videos using a one to ten rating scale (1 = very low quality, 10 = very high 
quality). Then participants were asked to designate their level of agreement for the 
following statements: the task was easy, enjoyable, interesting, worthwhile, creative, 
appropriate for college students, and appropriate for high school students. Responses 
were designated using a 6-point scale that ranged from “strongly disagree” to “strongly 
agree”. Utilizing the established 6-point scale, participants then rated their level of 
agreement to the following statements about the videos: the videos were easy to 
understand, easy to use, enjoyable, interesting, informative, well-organized, useful, 
appropriate for college students, and appropriate for high school students. The results 
from the perceptions survey are available for later analysis, as they did not fit the scope 
of this study. 
Experimental Procedures 
Participants expressed interest in the study via ASU’s SONA recruitment system. 
The experiment was conducted in the Sustainable Learning and Adaptive Technology for 
Education (SLATE) Lab at the ASU Polytechnic campus. 
Upon arrival, participants were greeted by a researcher and given the virtual 
consent form. After participants granted consent, they were issued a unique identification 
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code which signified the randomly assigned condition. After the random assignment, 
students were directed to follow the on-screen instructions until the session was 
complete. 
 Afterwards, participants progressed to the demographic survey. Participants then 
proceeded to the GMRT and where they were required to spend a minimum of ten 
minutes but no more than 20 minutes reading and answering comprehension questions.  
Following the GMRT, participants were automatically directed to the cohesion in 
writing pretest. Participants were expected to answer the questions to the best of their 
ability. There was no minimum or maximum response length or time for completion.  
Once students finished the pretest they were presented with a set of instructions 
that were manipulated based on the assigned condition. Participants were required to 
“type a short description of the assigned task” to demonstrate their understanding of the 
instructions (Appendix F). Participants then worked their way through the multimedia 
educational videos. As participants watched the videos, they were asked to take notes. 
Participants could pause the videos if desired. The video task had a 30-minute time limit. 
After the final video, students completed the cohesion in writing posttest to the best of 
their ability. There was no minimum or maximum response length or time for 
completion. 
The final phase of the study was the perception survey. Students advanced 
through the perception survey at their own pace. Once students completed the perception 
survey and submitted their results, a researcher issued 1.5 credit hours towards the 
student’s class requirement as compensation for their participation.  
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Coding Pretest and Posttest Data 
 
To properly analyze the qualitative data collected from the pretest and posttest, 
two researchers identified and agreed upon acceptable response definitions related to 
three constructs: (a) definitions of cohesion, (b) impact of cohesion, and (c) strategies of 
cohesion. Acceptable definitions of the three constructs were determined by a domain 
expert, a researcher, and literature definitions (Roscoe, et al, 2015). Construct definitions 
are reported in Table 1.  
Responses were scored by assigning a single credit to those that met the 
definitions within the three constructs: definitions of cohesion (linking of ideas, unity, 
and organization), impact on writing quality (flow, readability, understandability, on-
topic, and engaging), and strategies of cohesion (connective words, signposting, 
threading, planning, and other). Responses were coded regardless of the construct. For 
example, although “flow” is identified under impact on writing quality, a point was 
earned if the participant mentioned “flow” in definitions or strategies. If a participant 
mentioned the same idea in more than one construct on the same test, only one credit was 
assigned. A participant could not earn credit for repeating an idea in the same test, but 
could earn credit if an idea was mentioned in the pretest and again in the posttest.  
To determine agreement of credits awarded, two researchers independently coded 
a random subset of 20% of the data. An inter-rater reliability of κ > .700 per category was 
achieved before the final data analysis: linking of ideas (κ = 0.70), unity (κ = 0.74), 
organization (κ = 0.88), flow (κ = 1.00), readability (κ = 0.80), understandability (κ = 
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0.90), on-topic (κ = 0.89), engaging (κ = 0.86), connective words (κ = 0.88), signposting 
(κ = 0.83), threading (κ = 1.00), planning (κ = 0.76), and other strategies (κ = 0.89).  
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Table 1  
Template for coding student responses of pretest and posttest questions 
Operational 
definition 
Description of 
definitions 
 Key Words 
Definition of 
cohesion    
  
     Linking of ideas Ideas are connected across sentences Ideas (concepts, themes, words, 
topics) 
Link (connect, tie together, 
bridging, transition) 
     Unity Ideas and themes are unified across 
the whole text 
Unity (unified, uniform, same tone, 
not contradictory, whole 
essay/text) 
     Organization Ordering and structuring of ideas Organization (organized, ordering, 
well-structured, pacing, spacing) 
Impact on quality    
     Flow Smooth flow from one idea to the 
next 
Flow (fluent, smooth, natural) 
     Readability Text can be read easily by the reader Readable (easy to read, easy to 
follow, choppy) 
     
Understandability 
Text can be understood by the reader Understand (clear, clarity, makes 
sense, not confusing, easy to 
understand) 
Message (get message across, get 
point across) 
     On-topic Ideas seem related to one another 
without tangents or digressions 
On-topic (no tangents, relevance, 
focus) 
     Engagement Text is more interesting, engaging, 
or pleasant to read 
Lose interest, engaging, 
enjoyment, appeal 
Strategies    
     Connectives Use of transition words and phrases 
to link ideas 
Connectives (connectors, 
connective words/phrases, 
transition words/phrases 
     Signpost Defining referents (e.g. “this”); 
avoiding vague terms and phrases 
Signpost, words like “this, that, 
those” 
     Threading Repeating key terms and ideas 
across sentences and paragraphs 
Repeat, repetition of ideas, reuse 
words, threading 
     Planning Preparing or planning ideas or flow 
before writing 
Plan, plan ahead, outline, make a 
list 
     Other Other strategies that improve 
cohesion indirectly 
Reading aloud, peer/teacher 
review, revise, details, proofread 
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CHAPTER 4 
RESULTS 
To fulfill the thesis requirements the analysis focused specifically on results 
related to learning outcomes. The learning outcomes were assessed through a qualitative 
and quantitative analysis of the pretest and posttest responses. Due to time constraints, as 
well as limitations of the subject pool, 51 data sets were collected and found viable for 
analysis.  
Initial Analysis 
 
 After all qualitative data was analyzed and deemed appropriate for quantitative 
analysis, a Shapiro-Wilk test was used to determine if the data was normally distributed. 
A Shapiro-Wilk was an appropriate test of distribution because of the limited sample size 
(N = 51). Pretest (p = .007) and posttest data (p = .031) were significant, and therefore 
not normally distributed. The data distribution is likely due to a low sample size.  
Since results indicated the data was not normally distributed, a test the Levene’s 
test was conducted to analyze the variance within the data. Results showed that the 
variances for pretest (F(2, 48) = .825, p = .444) and posttest (F(2, 48) = 1.09, p = .343) 
scores were not significant.  
To establish if prior knowledge at pretest was equally distributed across 
conditions, an analysis of variance was conducted. Using conditions (learner, designer, 
and teacher) as between-subjects factors, an analysis of variance determined that there 
was no significant difference of prior knowledge at pretest (F(2, 48) = .1.96, p = .153, η2 
= .08) between conditions. The results from the initial analysis supported further 
investigation of the data. 
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Comparison of Learning Outcomes Between Conditions 
A 2 x 3 mixed ANOVA was used to examine the interaction between studying 
(pretest and posttest scores) and condition (learner, designer, and teacher). Studying was 
used as the within-subjects factor, and condition was used as the between-subjects factor.  
Results of the 2 x 3 mixed ANOVA suggest that there was a significant main 
effect of studying (F(1, 48) = 18.46, p < .001, η2 = .278) on learning outcomes. In 
contrast, there was no significant interaction between studying and condition in terms of 
learning outcomes (F(2, 48) = 2.54, p = .090, η2 = .096). Additionally, there was no 
significant main effect of condition on learning outcomes overall (F(2, 48) = .734, p = 
.485, η2 = .030). The results are presented in Figure 1. 
Figure 1 
Pretest and Posttest scores by Role Condition 
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Learning Outcomes by Condition 
A paired-samples t-test was conducted for each condition to determine if students 
learned from the multimedia videos. Results indicated that there was growth of 
knowledge from pretest (M = 3.50, SD = 2.46) to posttest (M = 6.06, SD = 1.89) of 
cohesion in writing for participants in the learner condition; t(17) = -5.57, p < .001, d = 
1.17. Additionally, results indicated that there was growth in knowledge from pretest (M 
= 4.00, SD = 2.37) to posttest (M = 5.38, SD = 1.45) for cohesion in writing for 
participants in the teacher condition; t(15) = -.2.36, p = .033, d = 0.70. These results 
suggest that students learned while participating in the learner condition. 
Comparatively, there was minimal growth of knowledge from pretest (M = 5.00, 
SD = 1.97) to posttest (M = 5.65, SD = 2.15) of cohesion in writing for participants in the 
designer condition; t(16) = -.839, p = .414, d = 0.32. This result indicates that participants 
in the design condition did not learn as much as participants in the experimental 
conditions, however, the small effect size reveals that students did learn some new 
content. 
Overall learning gains from pretest to posttest varied across conditions and the 
largest learning gain was observed in the learner condition. While students in the design 
condition did not show notable growth in knowledge, a small effect size was identified. 
Therefore, with consideration for the effect size, it can be concluded that participants 
demonstrated some growth of knowledge in each condition.  
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Table 2 
Mean (and standard deviations) knowledge tests scores by role condition 
Condition Pretest  M (SD) 
Posttest  
M (SD) 
Learner 3.50 (2.46) 6.06 (1.89) 
Designer 5.00 (1.97) 5.65 (2.15) 
Teacher 4.00 (2.37) 5.38 (1.45) 
 
 
It was hypothesized that students who participated in higher agency roles 
(designer or teacher role) would demonstrate more knowledge growth than students who 
participated in the control condition (learner role). After analysis of the pretest and 
posttest scores, findings indicate that while all students demonstrated growth of 
knowledge, students who participated in the learner role showed the most growth of 
knowledge about cohesion in writing. Results also suggest that conditions impacted 
learning outcomes.  
To further analyze the growth of knowledge, an investigation of factors on 
learning growth was pursued. Reading ability, was deemed an appropriate factor to 
explore. This analysis will establish if the learning outcomes were impacted by reading 
ability.  
Correlation of Reading Ability and Learning Outcomes 
 
 To investigate if reading ability is a factor of knowledge growth, an initial 
analysis of pretest scores and reading ability was conducted. While results of an ANOVA 
implied that there was no significant difference found in pretest knowledge between 
conditions, results of a bivariate Pearson correlation signified that pretest knowledge 
positively correlates with reading ability, r(51) = .58, p < .001. This finding suggests that 
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students who are highly skilled readers knew more about cohesion in writing before 
beginning the study and therefore likely scored higher on the pretest than the students 
who are less skilled readers. 
 Since reading ability correlates with pretest knowledge, it is important to analyze 
the data using reading ability as a within subjects factor. To complete this analysis, a 
median split of reading ability was carried out. A median split could signify if a subset of 
students would benefit from higher agency roles. Participants were separated into two 
categories of reading ability, high skilled readers (N = 26) and low skilled readers (N = 
25). Overall, highly skilled readers knew more about cohesion in writing at the pretest (M 
= 5.19, SD = 1.77) than less skilled readers (M = 3.08, SD = 2.36), F(1, 45) = 13.48, p = 
.001, η2 = 0.23). 
Impact of Reading Ability on Learning Outcomes 
A 2 (test) x 3 (condition) x 2 (reading ability) mixed ANOVA was conducted to 
assess learning gains from the pretest to posttest with reading ability as a factor. Pretest 
and posttest remained as the within-subjects variables, while condition (learner, designer 
and teacher) and reading ability (high and low) served as between-subjects factors (see 
Table 3 for reported means). Results indicated that there was a significant main effect of 
studying (growth from pretest to posttest) for both high skilled readers and less skilled 
readers, F(1,45) = 18.98, p < .001,  η2 = .30. The analysis also revealed there was a non-
significant interaction by condition, F(2,45) = 2.66, p = .081, η2 = .11. An investigation 
of the means implies that regardless of reading ability, participants in the learner 
condition gained more than those in the designer or teacher condition. See Figure 2 for 
low skilled readers results and Figure 3 for high skilled reader results. 
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Table 3 
Mean (and standard deviations) knowledge tests scores by role condition and reading ability 
Role Condition 
Measure Learner  Designer Teacher 
 Less Skilled Readers 
Total Pretest 
 
2.4 (2.6)  4.4 (2.0) 2.5 (2.2) 
Total Posttest 5.7 (2.4)  4.8 (2.0) 5.0 (1.4) 
 High Skilled Readers 
Total Pretest 
 
4.6 (1.9)  5.6 (1.9) 5.5 (1.4) 
Total Posttest 6.5 (1.1)  6.5 (2.0) 5.8 (1.5) 
 
Figure 2 
Pretest and Posttest scores by Role Condition and Reading Ability (Low) 
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Figure 3 
Pretest and Posttest scores by Role Condition and Reading Ability (High) 
 
 
 
  
0
1
2
3
4
5
6
7
Pretest Posttest
M
ea
n 
K
kn
ow
le
dg
e 
Sc
or
e
Studying
Learner Role
Designer Role
Teacher Role
 31 
CHAPTER 4 
DISCUSSION 
 Educational technologies require students to be cognitively engaged (Chi & 
Wylie, 2014) and self-regulated (Azevedo & Hadwin, 2005). When students are 
disengaged they may adopt a passive level of engagement. Considering the growth of 
educational technologies and multimedia learning, it is important to investigate 
alternative approaches to engagement within these environments. 
The current study sought to investigate how higher agency roles impact learning 
outcomes within a multimedia educational technology. It was hypothesized that 
participants who were issued a higher agency role (designer or teacher) would show 
increased learning gains when compared to the control group (learner).  
Key Findings and Implications 
 Results from the study concluded that overall students learned with the 
multimedia educational technology, regardless of condition. This provides evidence that 
the learning materials were sufficient for teaching students about cohesion in writing and 
supports the use of these learning materials in future investigations of higher agency 
roles. 
 Findings did not suggest that students who participated in higher agency roles 
learned more than students who participated in the control condition. Participants in the 
learner role demonstrated the highest learning gains when compared to participants in the 
designer or teacher role. Further investigation of the higher agency roles implied that 
participants in the teacher role learned more than participants in the designer role.  
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These findings suggest that the higher agency roles potentially hindered students’ 
learning. Engaging in a higher agency role may have caused unforeseen cognitive 
overload or distractions to learning. The demands of the teacher and designer role may 
have caused students to experience cognitive overload due to the need to learn the 
material and enact the demands of the assigned role (Hon, Poh, & Soon, 2013). 
Furthermore, students in the design condition may have been lead to focus on aesthetic 
issues within the videos. Instructions for “redesign” may have provoked students to 
attend to less relevant information in the videos, such as the interface rather than the 
content, leading to lower learning gains. 
 In addition, results suggested that reading ability did not impact learning gains 
from pretest to posttest. The finding could be attributed to the low sample size as well as 
the measurement of growth (pretest to posttest scores rather than new knowledge gains). 
This suggests reading ability was not a factor and that participants’ condition influenced 
learning gains. 
 Understanding higher agency roles in educational technology provides insights to 
potential solutions to student disengagement in these environments. Since, student agency 
and self-regulation are key factors in learning and cognitive engagement (Lindgren & 
McDaniel, 2012) implementing them in these environments through higher agency roles 
may increase learning outcomes. As the use of educational technologies and multimedia 
learning environments grows (Babson Survey Research Group, 2018) the need for a 
feasible solution to disengagement, such as higher agency roles, will become 
progressively important for student success. 
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 It is important to note that this study used preliminary data from an ongoing study 
at ASU. The current finings support the need to continue to collect and analyze data from 
a larger sample size so that the effects of higher agency roles can be further examined.  
Limitations and Future Research 
 A preliminary analysis of the data revealed limitations within the study. These 
limitations should be considered for later analysis. 
 The first consideration for future analysis is in regard to the non-normal 
distribution of pretest and posttest data. While it is expected that a larger sample size will 
augment the data to fall within a normal distribution, future researchers must consider the 
distribution as a component of the initial analysis phase. 
 Additionally, future studies should consider revising the participant instructions to 
better convey expectations of the higher agency role. The results of this study revealed 
that the instructions provided may have caused a subtle change in the participants 
perception of their role. Revising the instructions so that roles are less ambiguous may 
prove to be beneficial for identifying the effects of the higher agency roles. For example, 
defining the type of designer (user experience, graphic, interaction, instructional, etc.) 
may be necessary so that participants gain a deeper understanding of the role expectations 
and engage appropriately. This is also true for the teacher role. Providing participants 
with an accurate explanation of how to lesson plan (Courey, Tappe, Siker, & LePage, 
2012; Fujii, 2016) may help participants immerse in the role more effectively.   
Furthermore, it is imperative to investigate the effectiveness of the note-taking 
task. As it exists, the note-taking space provides participants a blank text box. Similar to 
the task description, the note-taking task may be less effective in supporting high agency 
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roles. Strategic note-taking guides have been found to be effective in promoting learning 
achievements (Eades & Moore, 2007; Boyle, 2011). Providing participants in higher 
agency roles with a condition specific structured note-taking guide may increase 
engagement with the role and encourage role specific behaviors. 
 A challenge that arises when assessing learning outcomes using open-ended 
pretest-posttest responses is that students may not articulate their knowledge of cohesion 
accordingly. Students may have explained certain concepts at the pretest but omitted 
them at the posttest. This act does not signify that students “forgot” prior knowledge of 
cohesion at the posttest but chose not to express it again. Omitting information in the 
posttest is a likely situation considering the average length of a session was one hour and 
14 minutes. 
 This can be addresses in future studies by providing students with two “mini” 
sessions. The first session would offer students a study time where they focus on learning 
the information in the multimedia lessons. The second session would focus on 
deliverables, such as design recommendations or a lesson plan. Dividing the session into 
two “mini” sessions would reduce cognitive load and potentially provide more insights 
for the impact of the higher agency roles. 
The final consideration is in regard to reading ability. Results implied that reading 
ability did not significantly impact growth of knowledge from pretest to posttest. 
However, based on prior literature findings (Anderman, Gimbert, O’Connel, & Riegel, 
2015), it is recommended researchers continue to investigate the effects of reading ability 
on learning outcomes using the identification of new concepts at posttest as an indicator 
of growth, as opposed to pretest to posttest scores. This is because readers with less 
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ability at pretest have more opportunity to expand their knowledge than those who begin 
with a higher reading ability and therefore demonstrate more growth. If reading ability 
proves to be a factor in learning with higher agency roles, these roles may be more 
appropriate for a subset of students than the general population. 
Alternative Study 
 This study originally intended to investigate if higher agency roles impact 
learning outcomes of adolescents in an applied setting. Due to technological issues during 
data collection, outside of the researchers control, as well as time constraints of the thesis 
requirement, this focus on adolescent learning was discontinued. However, it is important 
to address the need for further investigation of higher agency role within this population. 
The outcomes of the study of higher agency roles in adolescents may differ from that of 
college students because of the nature of cognitive development. Self-regulation is not 
fully developed until adulthood, and metacognitive strategies are still being identified in 
adolescence (Schraw et al., 2006). Adolescents who have not yet gained a full 
understanding of their own cognitive abilities may be more susceptible to higher agency 
roles than college students because of the ongoing fluctuations of self-regulation that 
occurs throughout their development (Effeney, Carroll, & Bahr, 2013). The necessity to 
adapt to higher agency role demands may have less of an impact because of this. 
Conclusion 
 The use of educational technologies is growing and it is imperative that software 
developers and learning scientists have an understanding of how to improve cognitive 
engagement in these environments. Whether the future studies regarding higher agency 
roles are pursued with adolescent or university students, the outcomes of the current 
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study offer valuable initial insights, constraints, and recommendations for iterations of 
this research.  
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Information for Study Participants 
  
You are invited to participate in a research study conducted by Dr. Rod D. Roscoe from 
Arizona State University. The purpose of this study is to investigate multimedia 
educational materials. Participants must be 18 years of age or older and possess a 
reasonable level of English language proficiency. 
 
This study consists of a computer-based survey with several components. You will be 
asked to respond to a brief survey about your background. You will also be asked to read 
short texts and answer questions. You will also be asked to review multimedia 
educational materials and take notes. 
 
We expect that this study will require 60 to 90 minutes to complete. For your time and 
effort, you will receive course credit via SONA if participating as part of a course (1.5 
credits). 
 
If you are participating via a course, alternative course credit opportunities are available 
to you if you choose not to participate in this research study. 
 
Your data will be used for research purposes only, such as academic publications and 
presentations. Your data will only be reported in aggregate or summarized form. Your 
responses are confidential. Your name and identifying information will not be collected 
as part of your survey responses. Thus, your name can never be linked to the data. Your 
responses are also voluntary. You are free to withdraw from the study at any time and 
choose not to answer questions. There are no anticipated risks to participating in this 
study. 
 
If you have any questions, comments, or suggestions about the study, please do not 
hesitate to contact the primary investigator: Dr. Rod D. Roscoe (rod.roscoe@asu.edu, 
480-727-2760). If you have questions about your rights as a participant in this research, 
or feel that you have been placed at risk, you can contact the Chair of the Human 
Subjects Institutional Review Board, through the ASU Office of Research Integrity and 
Assurance (480-965-6788). 
 
If you agree to participate in this study, please enter the ID code given to you by the 
experimenter and then click on the button below that says “Continue.” 
 
Choosing to continue and complete the survey will be considered as your consent to 
participate. 
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BACKGROUND SURVEY 
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Background Survey 
 
This part of the study asks about your personal background along with your past 
experiences. Please read carefully and answer honestly. There are not right or wrong 
answers. If a question is confusing, please ask the experimenter for clarification. 
 
What is your gender? 
 
In what year were you born? 
 
What is your race/ethnicity? 
 
What is/are your academic major(s)? If you are not in school, what is your current 
profession? 
 
What languages do you speak? 
 
What is your year in school? 
 
Have you previously taught or tutored another person? If so, please indicate about how 
many total months of experience you have gained in teaching or tutoring. 
If you have never taught or tutored another person, please enter “None.” 
 
Have you previously developed software or participated in software design activities? If 
so, please tell us about how many total months of experience you have gained in 
software development or design. 
If you have never developed or designed software, please enter “None.” 
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APPENDIX D 
 
ATTITUDE SURVEY 
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Feedback Survey 
 
In this final section, you will be asked to give your feedback about the (learning 
task/lesson planning task/design task you completed and the videos you studied. 
 
First, please rate the overall quality of your notes/lesson plan notes/design notes and 
the educational multimedia videos. To rate the quality of these items, you will use a 
scale from “1” (Very Low Quality) to “10” (Very High Quality). 
 
1 (Very Low Quality)    10 (Very High Quality) 
1 2 3 4 5 6 7 8 9 10 
 
My Notes/Lesson Plan Notes/Design Notes 
 
The Videos 
 
Next, please think carefully about the notetaking task you were asked to complete. In 
the space below, we have provided a few statements that might describe the task. Using 
the scale on the right, tell us how much you agree or disagree with the descriptive 
statements. 
 
Strongly Agree/Disagree/Somewhat Disagree/Somewhat Agree/Agree/Strongly Agree 
 
The task was easy. 
The task was enjoyable. 
The task was interesting. 
The task was worthwhile. 
The task required creativity. 
The task was appropriate for college students. 
The task was appropriate for high school students. 
 
Finally, please think carefully about the videos. In the space below, we have provided a 
few phrases that might describe the videos. Using the scale on the right, tell us how well 
each phrase describes the videos. 
 
Strongly Agree/Disagree/Somewhat Disagree/Somewhat Agree/Agree/Strongly Agree 
 
The videos were easy to use. 
The videos were enjoyable. 
The videos were interesting. 
The videos were informative. 
The videos were well-organized. 
The videos were useful. 
The videos were appropriate for college students. 
The videos were appropriate for high school students. 
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Thank you for completing the study. We greatly appreciate your time and contributions to 
our research. 
 
Please click “Continue” to finish the study and finish logging all of your responses. 
 
